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Abstract
Increasingsubstitutionof oriented strandboard

(OSB) for pine plywood In sheathingapplicationswill
force southernpine plywood mills to producemore
specialtyproducts requiring a larger proportion of
gradeB andbetterveneer. If an effective systemfor
gradingsouthernpinetreesforveneercanbedevised
andput into use,mill operatorswill beableto procure
treesthatyield largerproportionsof high-gradeveneer
andto payappropriatepremiumsfor suchtrees.Tree-
defect and veneergrade-yield datacollected in the
1970swereusedto developandevaluatefive experi-
mental tree-gradingsystems.It was found that tree
grades basedon size and number of knots and
branchescorrelatebetterwithveneergradeyieldsthan
do gradesbasedonnumberof clearfaces.Gradingthe
first threeblocks in a treerather than the first two
increasesthe ability to selecttreesthat yield a high
proportion of grade B andbetter veneer.When the
comparisonis betweenno gradingandgradingbased
on size and numberof branchesin the first three
blocks,thelatterincreasesthe ability to predictgrade
A veneeryield by 25 percent,gradeB by 27 percent,
gradeC by 7 percent,andgradeD by 10 percent(for
grade1 trees).

resourcewill alsohaveanincreasingimpacton wood
goingto pineplywoodmills. As oldernaturalpinesare
harvestedandmore plantationsreachrotation age,
yieldsofgradeB andbetterveneerwill decrease.There
aresouthernpinetreegradesforyardandstructural
lumber1butno treegradesareavailablefor southern
pine veneer.A southernpinetree-gradingsystemfor
veneeris neededtoassisttimberownersinsellingtrees
andveneermiii operatorsinprocuringtreesforveneer.

Theobjective of this studywasto evaluateexperi-
mental southernpine tree-gradingsystemsfor esti-
matingyield by gradeof veneer.Thispaperevaluates
five tree-gradingsystemsthatweredevelopedbasedon
tree-defectandveneer-yielddatafor 189southernpine
trees.Questionsthis studyaddressedinclude:

1. Howmanyveneerblockspertreedo wehaveto
gradeto estimatetreeveneergradeyield accurately?

2. Whattypesandsizesofdefectindicatorsshould
be includedin thegradingsystem?

3. Canexistingtreelumbergradesbeusedtoesti-
mateveneergradeyieldsaccurately?

4. Howmuchimprovementin treeveneerappraisal
is obtainedbyusingagradingsystemratherthanone
basedon tree diameterat breastheight (DBH) and
veneermerchantableheight?

Procedure

Projectedchangesin the sheathingmarketresult-
ing from increaseduseof orientedstrandboard(OSB)
will forcesouthernpineplywoodmills to producemore
specialty products requiring higher grade veneer.
Thus,veneermills will needtopurchasepinetreesthat
yield ahigh proportionof gradeB andbetterveneer.
Projected changesin the southern pine timber
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TheUSDA ForestService,SoutheasternForestEx-
perimentStation,Utilization of SouthernTimber Re-
searchWork Unit collectedveneeryield datafor 115
loblolly and 74 slash pine sampletreesharvestedat
five locations and processedat three mills in t1~e
1970s.2’3Thesedata, in addition to DBH and mer-
chantableheight, includedthelocation,type,andsize
of eachvisiblesurfacedefectoneachofatree’s8.6-foot
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TABLE 1. — Averagedry untrinuned veneervolumeand proportionin gradebyDBH classesfor loblolly and sloshpine treescombined.

DBH class

Sample

frees

Merchantable

height

Tree

volume Veneeryield

Veneer by grade Veneer

recovery ratlob

Veneer

recovery factorcA B A&B C D

(in.) (no.1 (ft.) ---(it.
3)--- (ft.2)a (%) (ft.2.ft.31

10 16 23 9.0 2.8 89.6 2 16 18 64 18 31.1 9.9
12 32 38 18.4 7.4 236.8 2 16 18 60 22 40.2 12.9
14 34 53 32.3 15.8 505.0 3 12 15 53 32 48.9 15.6
16 30 59 44.4 23.5 751.9 4 12 16 42 41 52.9 16.9
18 36 59 56.2 31.5 1,007.6 6 16 22 32 46 56.0 17.9
20 26 56 67.7 39.9 1,276.1 4 14 18 28 54 58.9 18.8
22 15 56 83.5 48.9 1,565.8 5 17 22 30 48 58.6 18.7

Total or average
for all trees 189 51 43.4 23.4 749.5 4 15 19 37 44 53.9 17.3
3/8-inch basis.

bVeneer recovery ratio — cubic feetofdry veneerrecovereddivided by merchantablestemvolume in cubic feet.
Veneerrecovery factor — square feetofdry veneerrecovered (3/8-in, basis) divided by merchantable stemvolume In cubic feet.

veneerpeeler blocks. Across-the-graindiametersof
barkdistortions,fadingovergrownknots,distinctover-
grown knots, deadknots, and live knots(branches)
wererecorded.Thewidth, length,anddepthof seams
andcankerswerealsorecorded,aswerethedepthand
locationof sweepandcrook.Thelogswerethentrans-
ported to a mill, where they were conditioned and
peeledinto 1/10- or 1/8-inch veneeron a standard
8-footlathe.As theveneerfrom eachblockcameoffthe
lathe,it wascolor-codedwithawater-solubledyesoit
could beidentified andfollowedthroughthemill.

Veneerwas clipped for maximum yield and pro-
cessedthroughjet dryerson themills normal sched-
ule. Dry veneerwasgradedunderthe directsupervi-
sion of anAmericanPlywoodAssociationgraderand
then tallied by sizeclass(full sheet,half sheet,strip,
andfishtail), by grade,andby treeandblocknumber.
Full andhalfsheetswerecountedandthewidth ofeach
pieceof stripandfishtailwasmeasuredto thenearest
inch. StripandfishtailweregradedC orD.Theaverage
length andwidth of dry full and halfsheetsof veneer
weredeterminedby measuringasubsampleof sheets.

In eachstudy, dry veneerthicknessfor all veneer
sizeswasdeterminedfrom measurementstakenon a
subsampleof sheetsandappliedto eachpiecetallied.
Dry veneercubicvolumewasdeterminedforeachblock.
Dryveneervolumeonasquarefoot, 3/8-inchbasiswas
determinedbymultiplying dry cubicvolumeby 32.

Veneercoresrangedfrom4.9to5.6inchesindiameter
andaveraged5.2 inches.Averagecorediameterwas
thesamefor all treeandblock sizeclassesin astudy.

The knotandbranchdefectsweresummarizedby
block for the first four blocksin eachtree. Eachknot
andbranchwasclassifiedbysize,whichwasmeasured
acrossthe grain. Thosemeasuring=1.5incheswere
classifiedasgradeA; thosemeasuring>1.5inchesand
=2.5 incheswere classifiedas grade B; and those
measuring=2.5incheswereclassifiedasgradeC.

Theseknot size classeswere selectedto coincide

with the knot sizeclassesusedIn defming standard

National Bureau ofStandards. 1983.U.S. ProductsStandard PS 1-83
for construction and industrial plywood with typical APA grade!
trademark. American PlywoodAssociation.Tacoma, wash.p. 44.

veneergrades.4Thenumberof knotsandbranchesby
sizeclasswasrecordedfor eachblock. Also recorded
was the numberof clear faceson eachblock. The
number,size,and location of seams,cankers,sweep,
andcrookwerealsorecordedfor eachblock.

The defectandtreeveneer-yielddatawereusedto
developand evaluatefive experimentaltree-grading
systems.Thegradingsystemsweredesignedfor con-
sistencywith the standardveneergradesdescribedin
U.S.ProductsStandardPS 1-83for constructionand
industrialplywoodwith typicalAmericanPlywoodAs-
sociationgrade/trademark4anddesignedto beprac-
ticalandeasytoimplement.Thefive treegradesystems
evaluatedwere:

1. Two gradesbasedprimarily on numberof clear
facesin first two blocks.

2. Two gradesbasedprimarily on numberof clear
facesin first threeblocks.

3. Twogradesbasedprimarily on sizeandnumber
of knotsandbranchesin first two blocks.

4. Two gradesbasedprimarily on sizeandnumber
of knotsandbranchesin first threeblockswith up to
three1.5-inchto2.5-inchknotsallowedin thethirdblock.

5. Fourgradesbasedprimarily ongradingthefirst
threeblocksindividually usingthe sizeandnumberof
knotsandbranchesin eachblock.

Thepresenceandsizeof seams,canker,sweep,and
crookwerealsotakeninto accountin eachsystem.

The 189 treesfor which veneeryield datawere
availableweregradedby computerusingeachof the
five gradingsystems.Yieldsofveneerbygradeandtree
gradeweresummarized.Linearequationsforpredict-
ingyieldofveneerbygradeweredevelopedforeachtree
gradeusingthefollowingmodel:

2

Y - a + b (D MI-TI + ~

where:
Y - dryveneeryield (ft.3)
D = treeDBH (in.)

MH = treeveneermerchantableheight(ft.)
= experimentalerror

Thetree-gradingsystemswereevaluatedbasedon
howtheveneerby gradewasdistributedamongtrees
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of differentgradesandon thebasisof their accuracy

in predictingyieldsofgradesof veneer.

Results

Changesin lathe andpeelertechnologyhaveim-
provedveneergradeyield recoveryand reducedcore
size since the 1970swhen the data analyzedwere
collected. However, the basic relationshipsbetween
knotandbranchdefectsandveneergradeyield arethe
same.Theaveragedryuntrimmedveneervolumeand
gradeby DBH classfor the sampletreesareshownin
Table 1. The treesprocessedrangedfrom 9.6to 22.7
inchesin DBH andaveraged15.9inchesin DBH.The
averageveneerrecoveryratio (VRR) was53.9percent.
As treesizeincreased,theproportionofveneeringrade
A generallyincreased,the proportionin gradeB re-

mainedrelativelyconstant,the proportionin gradeC
decreased,andtheproportionin gradeD increased.

The effect of block position in the stemon un-
trimmedveneervolumeandgrade Is summarizedin
Table2. Over99 percentof thegradeA veneerand96
percentof thegradeB veneerwasproducedin thefirst
threeblocksin the stem.More than72 percentof the
veneerfrom blocksabovethethird blockwasgradeD,
andtheremainderwasgradeC.It Isalsoapparentthat
the larger diametertreesyield a high proportionof
gradesA andB from their first threeblocks butyield
morethan80 percentgradeD from blocksfartherup
thestem.

The rulesfor gradingtreesby the five systemsare
presentedin Tables3 to 7. Averageveneergradeyield

TABLE 2. — Averageuntrimmed veneerand proporf Ion by grade by block pos ion in the stemofloblolly and slo.shpine treescombined.

Block position Sample Block scaling Block large Block Veneer by grade Veneer Veneer
in the tree blocks diameter end diameter volume Veneer yield A B A&B C D recovery ratlob recovery factor>

(no.) (in.) ---Itt.
3)--- lft.2l~ (%) (ft.2/tt.3)

1 189 13.2 16.4 10.1 5.9 190.7 8 28 36 52 12 58.4 18.9
2 189 12.6 13.2 8.3 5.3 168.2 7 22 29 48 23 63.3 20.3
3 179 12.3 13.0 7.8 4.6 147.1 3 12 15 39 46 58.9 18.8
4 169 11.8 12.5 7.2 4.0 128.0 0 3 3 26 72 55.5 17.8
5 155 11.1 12.0 6.5 3.2 101.0 0 1 1 16 83 48.6 15.5
6 127 10.4 11.4 5.7 2.5 79.2 0 0 0 11 89 43.4 13.9
7 77 9.6 10.9 5.0 1.8 58.8 0 0 0 12 88 36.0 11.8
8 14 8.9 10.4 4.4 1.8 58.0 0 0 0 26 74 40.9 13.2

Total or average
for all frees 1.099 11.8 13.0 7.5 4.2 133.8 4 15 19 37 44 56.0 17.8

3/8-inch basis.
bVeneerrecovery ratio — cubIc feet ofdry veneerrecovereddivIded by merchantable stemvolume In cubic feet.
Veneerrecovery factor — squarefeet ofdry veneerrecovered (3/8-in, basis) divided bymerchantable stemvolume in cubic feet.

TABLE 3. — Treegrode basedon number ofclearfocesinJirst two blocks in tree.

Treegrade

Defectcharacteristics 1 2 Block cull

Number of clear facesin first 2 blocks 3or 4 0. 1. or 2
Crook and sweepin first 2 blocks None <3 In. per block =3in., reduce merchantable height by 1 block
Seamsand cankers In first 2blocks None 1, =3in. wide, per block >1. or >3 In. wide, reduce merchantableheight by 1 block

TABLE 4. — Treegradebasedon numberofclearfocesinfirst threeblocksin tree.

Tree grade

Defectcharacteristics 1 2 Block cull

Number ofclear facesin first 3blocks 3or 4 0, 1, or 2
Crook and sweepIn first 3 blocks None <3 in. per block =3In.. reduce merchantable height by 1 block
5rams and cankers in first 3blocks None 1. =3in. wide, per block >1, or >3 in. wide, reducemerehantable height by 1 block

TABLE 5. — Treegrodebasedon sizeandnumberofknotsand branchesinfirst two blocks.

Treegrade
Defect characteristics 1 2 Block cull

Knots =1.5in. acrossgrain in first 2 blocks No limit No limit
Knots >1.5 in. and =2.5in. acrossgrain in

first 2 blocks None No limit
Knots >2.5 in. acrossgrain In first 2 blocks None =3knots per ft. of stemlength >3knots per ft. ofstem. merchantabitity stops
Uve or dead branches=2.5in. acrossgrain

in first 2blocks None No limit
Live or deadbranches >2.5 In. acrossgrain

in first 2 blocks None =3branches per ft. of stemlength >3 branches per ft. of stem,merchantability stops
Crook and sweepin first 2 blocks None <3 in. per block =3in., reduce merchantable height by 1 block
Seamsand cankers in first 2blocks None 1. =3in. wide, per block >1 per block, or >3 in. wide, reduce merchantable

height by 1 block
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TABLE 6. — Theegrodebasedon sizeandnwnber ofknotsandbranchesinfwstthreeblocksin the tree.

Treegrade

Defectcharacteristics 1 2 Block cull

Knots =1.5in. acrossgrain in first 3blocks No limit No limit
Knots >1.5 in. and =2.5in. acrossgrain in

first 2 blocks None No limit
Knots >1.5 in. and =2.5in. acrossgrain in

3rd block =3knots No limit
Knots >2.5 in. acrossgrain In first 3 blocks None =3knots per ft. of stemlength >3 knots per ft. ofstem.merchantabitity stops
Live or dead branches <2.5 In. acrossgrain

in first 3blocks None No limit
Liveordeadbranches>2.5 in. acrossgrain

in first 3 blocks None =3branchesperft. of stemlength >3branchesperft. ofstem,merchantabilitystops
Crookand sweepIn first 3blocks None <3 in. perblock =3in.. reducemerchantableheightby 1 block
Seamsand cankersin first 3 blocks None 1. =3in. wide, perblock >1. or >3 In. wide, reducemerchantableheightby

1 block

TABLE 7. — Gradefirst threeblocksin the treeindividuallyfor the sizeandnumberofknotsand branches.

Treegrade

Defectcharacteristics 1 2 3 4 Block cull

Knots=1.5In. acrossgrain No limit No limit No limit No limit
Knots >1.5 In. and =2.5in. acrossgrain NoneIn first 3 Nonein first 2 Nonein first No limit

blocks blocks block
Knots >2.5 in. acrossgrain None in first 3 Nonein first 2 Nonein first =3knots perft. >3knots perft. of stem.

blocks blocks block ofstemlength merchantabilitystops
Live or deadbranches=2.5in. acrossgrain None in first 3 NoneIn first 2 Nonein first No limit

blocks blocks block
Live or deadbranches>2.5 in. acrossgrain NoneIn first 3 NoneIn first 2 NoneIn first =3knots per ft. >3 branchesperft. of stem,

blocks blocks block ofstemlength merchantabilitystops
Crookand sweep NoneIn first 3 None In first 2 Nonein first <3 in. perblock =3in. In block, reduce

blocks blocks block merebantableheightby
I block

Seamsand cankers None in first 3 None in first 2 Nonein first 1, <3 in. wide >1. or>3 in. wide, reduce
blocks blocks block perblock merchantableheight

by 1 block

andproportionof grade-yieldvariability accountedfor
by grading andnot gradingsouthernpine treesare
showninTable8.Whentreeswerenotgraded,DBH and
merchantableheightaccountedfor only 16 percentof
the variability in gradeA veneer, 41 percentof the
variability in B veneer,62 percentof thevariability in
C veneer,and73 percentof thevariability in D veneer.

Gradingthe treesinto two classesbasedon the
numberof clear facesin the first two blocks did not
improvetheaccuracyof predictionsof gradeA veneer
butdidincreasethecoefficientofdetermination(r2) for
grade B veneerby 16 percent.When the first three
blocks of grade1 treesweregradedbasedon number
of clearfaces,coefficientsof determinationfor grades
A and B veneerwere 12 and 16 percenthigher than
they werewhen blocks were not graded.This grade
separationresultedin the grade 1 treesyielding 31
percentgrade B and betterveneercomparedto 17
percentfor thegrade2 trees.Underthis gradingsys-
tem,however,only 11 of the 189 treeswere grade 1,
becauseknotsof any sizeandbark distortionswere
considereddefectsin determiningclearfaces.

For all veneergrades,r2 valueswerehigherwhen
grade1 treesweregradedbasedon sizeandnumberof
knotsandbranchesin thefirst two blocksthantheywere
whentreeswerenot graded(Table 8). Gradingtrees
basedon thefirst threeblocksincreasedthe r2 for each
veneergradecomparedto gradingonly the first two
blocks.Gradingthefirst threeblocksbasedonsizeand

numberof knots and branchesincreasedthe r2 for
gradeA veneerby 22 percent,B veneerby 31 percent,
B and betterveneerby 27 percent,C veneerby 10
percent,andD veneerby 11 percentovernotgrading.
Thisgradingsystempermittedtreestohaveupto three
knotsbetween1.5and 2.5inchesacrossin the third
block andstill makegrade1.

The last of the systemsevaluatedwas one that
assignedoneoffourgradesto treesby gradingthefirst
threeblocksindividually basedonsizeandnumberof
knots and branchesin eachblock. This systemre-
sultedin grade1 treesyieldingahighproportionof A
and B veneerand accountedfor 39 percentof the
variationin gradeA and72 percentof thevariationin
gradeBveneer(Table8).TheproportionofBandbetter
veneerwassignificantly higherandtheproportion of
D veneersignificantly lower for grade 1 treesthan for
grade4 trees,while the proportion in C veneerre-
mainedrelativelyconstantacrosstreegrades.

Discussion
Gradingthe first threeblocks in the stem,asop-

posedto thefirst twoblocks,increasedthepredictabil-
ity ofA andBveneerfor thegradingsystemsbasedon
numberandsizeofknotsandbranches.Gradingthree
blocks also increasedthe proportion of grade 1 tree
veneeryieldingradeBandbettergrades,butitreduced
thenumberof treesgradednumber1. Thesignificant
increasein r2 forA andB veneerjustifies theincreased
time required to gradethreeratherthan two blocks
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TABLE 8. — Averageveneergrade yield and proportion ofgrade yield variability accountedfor with linear equationsbasedon not grading and grad

ing pinetrees usingthefive tree-grading systemsevaluated.

Total
Tree Mereb. Stem veneer veneeryield bygrade
grade Trees DBH height volume volume A B AB C D

Grade yield variability accounted

for with linear equationa
veneergrade

A B AB C D

lno.l (in.l (ft.l ----lft.
31 (%)

No grading system
None 189 15.9 51 43.4 23.4 4 15 19 37 44

1r2)

.16 .41 .42 .62 .73

Number of clear facesin first two blocks
1 57 17.0 56 52.2 29.4 5 20 25 36 39
2 132 15.4 48 39.6 20.9 4 11 15 38 47

.14 .57 .53 .56 .78

.15 .28 .31 .61 .74

Number of clear facrs in first three blocks
11 18.6 59 60.7 36.4 7 24 31 35 34

2 178 15.7 50 42.3 22.6 4 13 17 38 45
.28 .57 .52 .52 .67
.13 .39 .41 .61 .75

Sizeand number of knots and branches in first two blocks
1 65 IS.8 52 44.5 24.5 5 20 25 38 37
2 124 15.9 50 42.8 22.9 4 11 15 36 48

.20 .63 .58 .68 .79

.13 .30 .34 .57 .74

Sizeand numberof knots and branchesIn first threeblockswith =32.5-inch knots In 3rd block

1 55 14.5 48 35.5 18.9 6 20 26 42 31
2 134 16.4 52 46.6 25.3 4 13 17 36 48

.38 .72 .69 .72 .84

.11 .36 .39 .58 .73

Grade first three blocks individually for sizeand numberof knots and branches
1 33 i4.9 58 37.5 20.6 6 22 28 42 30
2 33 16.6 56 50.5 27.8 5 18 23 36 42
3 82 15.9 49 42.1 22.6 5 13 18 36 46
4 41 16.2 53 45.0 23.9 3 9 12 36 52

.39 .72 .68 .71 .83

.09 .60 .57 .68 .80

.14 .34 .39 .61 .76

.21 .27 .32 .49 .71
a r2 = coemcient of determination.

when the third block canbe seenthroughthe lower
forestcanopy(Table8).

Theeffectof notcountingbarkdistortionasadefect
in determiningclearfaceswasalso examined.It ap-
pearsthatbark distortionsare goodindicatorsof ve-
neergrade.When bark distortionswere countedas
defects,the correlation coefficient (r) for numberof
clearfacesin thefirst threeblocksandyieldofAveneer
was0.21.But whenbarkdistortionswerenotcounted
asdefects,numberofclearfacesin thefirst threeblocks
hadacorrelationcoefficientof only0.11.

Existingtreelumbergrades1couldbeusedtoesti-
mateveneergradeyields, but treelumber gradesdo
not do asgood ajob asthe tree-gradingsystemsde-
signedforveneer.The existingtreelumbergradesare
basedonnumberofclearfaces.Thesegradesworkwell
for lumberbutnotaswell for veneerbecauselumber
is sawnoff the log on quarterfaces,while veneeris
peeledfrom aroundthelog.

Gradingtreesbasedon sizeandnumberof knotsin
thefirst threeblocksappearsto be agoodmethodfor
veneer.SuchgradingIs consistentwith existinggrade
rulesforveneer,which arebasedon numberandsize
of knotsandknotholes.Gradingtreesforveneerbased
on sizeandnumberof knotsandbranchesin thefirst
threeblockscombined,andallowing up tothreeknots
between1.5and2.Sinchesindiameteronlyinthethlrd
block separatestreesinto two grades—grade1 trees
yieldingahighproportionof A andB veneer.

Tousethis tree-gradingsystem,thetimbermarker
examinesthe standingtree’s first threeblocks for live
and deadbranches.If no live or deadbranchesare

present,thetreeIs apotentialgrade1 tree,otherwise
it is a grade2 tree. The graderthen examinesthe
potentialgrade 1 tree for sweep,crook, seams,and
cankersin thefirst threeblocks. If nonearepresent,
thetreeIs still apotentialgrade1 tree.Nextthetimber
markerexaminesthefirst two blocksof the potential
grade 1 treefor knots>1.5 inchesacrossthe grain. If
nonearepresent,thetreeremainsgrade1. Thetimber
markerthen examinesthe third blockof thepotential
grade 1 treefor knots >1.5 inchesand=2.5 inches
acrossthegrain. If threeor fewerarepresentthe tree
remainsgrade1. Any treehavingaknot >2.5 inches
acrossthegrainin thefirst threeblocksis grade2. If
thesweepor crookin ablockis excessive(=3 in.), or a
block containsa seamor canker>3 incheswide, or
morethan 1 seamor canker,themerchantableheight
of the grade2 treeIs reducedone block. Since the
markerdoesnotcloselyexaminetreeswith branches
in thefirst threeblocks,themarkerdoesnotexamine
a tree closelyunlessthe treehasa high potential to
makeahigh-valuegrade1 tree.

Treesaregradedmostaccuratelywhentheir first
threeblocksaregradedindividually andwhenoneof
four gradesIs assignedto eachtree.

Thetimbermarkerexaminesthe first block in the
tree for live or deadbranches,knots >1.5 inches,
sweep,crook,or seams.If nonearepresent,thetreeis
at leastagrade3. If anyof the abovearepresent,the
treeIs grade4. Thegraderthen examinesthe second
block of agrade3 treefor live or deadbranches,knots
>1.5inches,sweep,crook,orseams.If nonearepresent
thetreeIs grade2. Thethird block of agrade2 treeIs
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then examinedfor live or deadbranches,knots >1.5
inches,sweep,crook, orseams.If nonearepresentthe
treeis grade1.

Conclusions
Gradingsouthernpinetreesforveneerwiil helpmill

operatorsprocuretreesthat yieldahighproportionof
gradeA andB veneer.Gradingthefirst threeblocksin
the steminsteadof just the first two increasesthe
selectionoftreesproducingahighproportionof grade
A and B veneer. Tree gradesbasedon the sizeand
numberof knots andbranchescorrelatebetterwith
veneergradeyieldsthando treegradesbasedonnum-

ber of clear faces.The bestgradingsystemevaluated
separatedtreesinto four gradesbasedon size and
numberof knotsandbranchesin eachof thefirst three
blocksin thestem.Whengrade1 treeswereidentified
by this method,coefficientsof determinationforyields
of gradeA andBveneerwere23 and31 percenthigher,
respectively,thanwhentreeswerenotgraded.Grading
treesbasedon knotandbranchsizein thefirst three
blocks combinedis agood systemfor separatingtrees
into two grades.Thetreeveneergradingsystemspro-
posedneedto befield testedbeforetheyareusedon a
productionbasis.
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